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DE Loc, F. R. wick in a large and . ; 
VI. ble Treatiſe - upon the Barometer and 
Thermometer, lately publiſhed: at Geneva, the 

reſult of many years labour and ſtudy, has 
get a rule L the meaſurement of heights. 
the barometer, deduced from his experi- 
ke ing and far more accurate, than any pub»: © 
liſhed before; fince it Nen that he could _ 
NN N heights by it generally to 10 or 
feet, and that ther error ſeldom, if ever, 
er to double that quantity: This valuable 
degree of exactneſs he has obtained principally: 
by detecting the faults of the common barometer, 
and, in conſequence, improving the conſtrue- 
„ tion of it; and by introducing the aſe: of the 
nf mercurial thermometer, to accompany that of ; 
= the barometer. The principal faults, which  _ 
he ge) in mw N barometers, aroſe from FE. | 


| Fan „„ 
che N of che quickſilver by the glaſs: 
tube, from air and moiſture admitted into the 
| tube, and from the variations of the 21 12 
quickalver by heat and cold; another —4 
faderable-error aroſe, in calculating heights: from 
. thei barometer; by not allowing for the changes 
ef the denſitx of the Ah 50 whoſe gravity affords. 
us this meaſure of h e its, OwWin 2 to heat and 
cold. The firſt Ar error, WS ef the repul- 
ſion of the tubes, he remedied, by. falRironing a 
yphon- barometer inſtead of the ſimple upright 
tube, the repulſion of the two legs of the ſyphon,. 
- eounteraCting itſelf; the error arifing from air and: 
moiſture in the tube he cured by boiling the quick 
— /after it was put into the tube, and other 
utions; the errors, in the eſtimation of the 
ights;/ ariſing from the changes of the denſity 
 obtbeyjuitkfbeer, and: denſity of the air by heat 
aud gold, he ſhews how-to correct by allowauces. 
depending on tuo thermometers, one attached; 
to the frame of the barometer itſelf, and: the other 


made e 92 the . airy to Ghews, „ 


„ © 4 & & 


— bps "great ee ;of - deen 18 
with accurate barometers and thermometers of hs 
oben conſtruction, he has deduced a rule for cal- 

eulating heights of places; the exactneſs of which 
he has ſufficiently proved by a large table of ex- 
periments. But this rule is expreſſed in French 
meaſute, and is adapted either to a thermometer, 
wWhoſe freezing point is b, and that of boiling water 
15 or to thermometers of particular ſcales.. It 
may 


| nigh baotlidentond uſeful, to reduce M. pr Une 
rule to Engliſh, meaſure, and to adapt it tothe 
thermometet of Fabrenheit's ſcale, which is eue. | 
_ ally uled i | this-eountry, ast do DruJorganiat ye 
M. Se 2 v6; in the winter ſeaſon, nabe 
i of his room̃ to as great degree as he could, and 
noted the riſe of the barometer, owing to the dis 
minution of its denſity, or ſpecific gravity, by heat; 
he alſo noted he height of the thermometer, 
2 before and after the room was heated. Hence 
he enced a rule, that when the barometer is at 
27 French inches, Which was the caſe in this experi- 
ene. an increaſe of heat, from freezing to that 
of being Water, will raiſe the barometer 6 lines; 
or th 155 t of the whole, It is eaßy to fee, that 
hen the batometer is higher than 2 French inches, 
this variation, will increaſe in the ſame proportion; 
or. Will be always th of the heighth of the ba- 
e Aer re, if the height of the barometer 
Be! Talled B. tlie riſe of the barometer, for am in- 
Ky of Beit ft OIL freezing t to boiling” water, Will 


2 . 


- T% 4 - 3#$ 4-4 


T3 and, Wh it wall, be: -lefsfor- a 1efs di ference 


. W therefore, if the number of:>depregs) 

_ felatked on the thermometer, between — 
boilipg Hater, be called K, and the rife of the 
thetmometer from any given point be oalled H, 
1e correſpondent riſe of the barometer will 47 


- 4 1 


— A by, the increaſe of heat from the” Siren 


FEE pI 


nb eb the number of . H. If thazhears. 
WEAR: ee was to- eee ob 


would fignify — deres Auen ;of, "HOY 
and the baremetef F. Veld nuk by 2s . The 


Hie cr 5 113 7654. t 51 1 

fixt — — of heat, to which M. R rue. 
thought beſt to reduce; his obſervations of the ba- 

rometet; is th of the interval from AEST, 12 
boiling) water above the former, point: and if the, | 


thermometer 5. BH higher beanie this: degrere he, 
ſubltra * De H it wa dowerz hs added A 


bas FIC Nad 1410 


1 as 5 
to the 1 height of the | barometer. . and 


af thus, he obtained 8 height. of, the barge 


ter, ſuch as it would have bee t depfit 

. Us quickfilver, had been the 50 00 ſwers 10 
the fixt degree of temperature. 17 90 orfec- G 
ted the height of both his e (that. at the 
bottom, and that at the top of 't he hill). for 125 
particular degree of. heat, ind cated, by A thermo- 
meter attached to the rometer,. at. 5 ſtation n; 
for it might and Would, ede happen ny that 
the degree of heat Would be at the: two 
ſtations. The heights © darometers, "thus 


corrected, were what he made uſe of in his ſub< 
ſequent calculations. Calling theſe Of * | 
of: the barometer B and 5, 8 0 and 
log. 5 Tor the e of, B, 1 3 taking 
only the four firſt places of figures, LE the.charae, 
teriſtic, or conſidering t e remaining, figures 2 
decimals, and putting C for the mean height 7 
a thermometer, expoled to the air at top a bots 
tom of the hill, the freezing point being o, and 
the point of boiling water at 80, he finds, thy his 
experiments, that the height of the hill wil De 
ee in French toiſes, when C is 1 1 
ſimpl̃x 


Imp ply Glide a THOSE aaa tide of if 
the 9 65 of, the hargmeter, or 40 pe equal 


to. log, 
ri 5 r. FN leſs, in” proport ont as 


eat 1 

It 155 I 

e. rarit he gres ted ot lefs, t al 
oy: xt SEATED fe; greater or 16k b I 


4. 


.of the wh hole, for every "degree of the ther- 


Sac reckoned from, the Rar temmperatore 167; 
and canſequently 1 the height of the place will be 


Exprelie d's | generally in French foifes, by Ns for Wage | 


1012 $43 $7 7 
[ls 162 


logs B 10g. 6 le- Bodog Ne 


26 x 100 31110 37015150 den pL Tb ; 1 tnt 5,5 
te log. . bX1 . rg Je reduce this 


J 4% to Pngliſh meaſure, and 10 the ſeale ef 


Fahtenhteits thermometer,” we ſhould firſt premiſe 
1 0 artichlars. The French fdr is tothe Eng- 


ot. "as 7,065 75 to 1% as was found by a very 


e Experim ent: ſee Phil. Tran Vol EVIN. 


<> OE? NY Fr 


for f ty fy and it is well known, that the 
t ol 1 the „on Fahrenheit's | thermometer, is 
t. 32, Aud aß of böfling water at 212, or the 


role 85 
ide f det l cer 180. Geiehd 0 But N. vn 


"Eve's point of boiling water 86, was marked when 
"the barometer Was at 27 French inches; and it is. 
"the cuſtom of our principal 'Engliſh worlemen to 

; mar rk the point of boiling water, 2 12, on Fahrenheit's 
the rmometer,” when the' Pardtheter: Hants at 30 

7 inches, which is equal 4 to 28 inches; 7,8. Iines French 

meaſure: or 13, f lines higher than M. DRU eis baro- 

meter, when he' ſe N the point of boiling water 
on his thermometers ; and it is well known, that the 


heat of boiling — — varies with the weight of 


22 ů — — 


the — args M. DE E LUC finds, by his experi- 
=: 8 , ments, 


mrs band. in al Dy. other det ree 6 f : 


£# 3 


ps 2 5 is 15 chat an. „line 
beige ht Ny 87 WORE e the”! 12 5 
Wy 4 45 thetmotierer, : laced i in boiling water, by 


{Kg the interval. berween't gechig 
2 ane at. 'of 1 Water; ; "he afterward | 
| indeed *,— tha it this ru e would not Aal wer for 
uch wee ; of the barometer; \ 35 ta e place 
3 in a ſcending to Jery great heights ab ve the — 55 - 
5 ace * Hai fu ur. tes * VAT an 17 AF; | 
eau boutll: Fi ie ac qurate, engt any + 
| be variation o Wi Pen on one 1 Mor Wy 4 | 
-other of its mean height in thęſe Jawelſtegions: if 


- the atmoſphere. The change therefore of the boiling 


— Aer Ap —— ND — ont are 


point om ahrenheit's ſcale, fern. OY 7. line 
180; the. darametcfs, will. be. 8257 8 Eck 63 5 ET, 


'F ahrenbeit 8; ſeale; and x th 1 a . 
of - boiling. water was marked 225 When os 
rtometer ſtood, at 30 Engliſh inch 1 inch 


_ »4z8 lines French meaſure, will, — the 8 enTI 
ter deſcends to 27 French 0 pe k 4-2 degrees 
in boiling water, or to 209, 5 round püm- 
bers to 20 degrees, , whit 4 gif 33 1 78 8 
from 32, the point of freezing: » Hence, an ex- 
tent of 89% of M. un Luc's thermometer anſwers 
80 an extent of 1 78 of gur Fahcenheir's thermome- 
ter and putting F for the, degrees of een 


meter, ceſponqing to C of M. rx Luc 
have CF 32:10: 178, and Free 12 rr 
* Lubſtirured, in M. 2 8 formula e 3 


291 * i 94, bc. 
K U 1 2 LY EROS METRE rf | 


rin 


$, we ſhall . 


1 N 7 X 2 1 e Where 2 
e will ſtill come out in French Wilen though 
adapted to Fahrenheit's thermometer. To bring it 
out in Engliſn fathom (or meaſure of 6 feet) . hal | 
ply the above ROE by 1,06 $75» and we ſhall- | 
- 122 — 69 27 

„ ee 1,06 575 


2 —— — 1.06525 A 
= bg. B — . F * 759711 5 F * . 


* 


21 2 555 WE — a or in or in round nambers 1 


— 
* a 


expreſs the height between the two ſtations. in 
En liſh fathom, : 
n the foregoing expreffions, B and 3, as has 
his mentioned before, ſignify heights of the ba- 
rometer, at the lower and higher ſtations, both 
corrected according to Mr. DE Luc's directions, 
for the difference of heat between a fixed tempera- 
ture, (namely a th of the interval between freezing 
and boiling water), and the preſent heat, indicated 
by the thermometer attached to the barometer at 
each. ſtation; but it is not neceſſary, to correct 
Both barometers for the effect of heat, but only one 
for the difference of heat of the two; which will 
be more convenient alſo on another account, be- 


cauſe the difference of heat, at the two ſtations, 
. B Wil 


bt K 7 * — + = hie will 


£29) 

will be generally ſmall, and the cortection to re- 
duce one barometer to the heat of the other will 
_ conſequently; be ſmall alſo ; whereas the difference 
of the preſent heat, and the fixt temperature, and 
conſequently the Correction of both. barometers, 
may be frequently very conſiderable: this is 
evident: becauſe if the heat of the barometers, at 
both ſtations, was the ſame, however different from 
the fixt temperatufe choſen by M. DE Loc, no 
correction would be neceſſary; the mercury in the 
barometer in both ſtations, being expanded in the 
ſame proportion, and conſequently the difference 
ol the logarithms of its height, at both ſtations, 
being the ſame, as if the heat of both barometers had 
agreed with that of the fixt temperature. I ſhall now 
therefore ſuppoſe the upper barometer is to be 
corrected, to reduce it to the temperature of the 
lower one, and that & ſignifies the height of this ba- 
rometer, as obſerved, and not yet corrected; the 
correction, from what has been ſaid above, calling D 
the difference of heig ht of the thermometer-attach- 
ed to the barometer at the two ſtations, will be 


A according as the thermometer ſtands 


higheſt at the lower or upper ſtation; and the 
upper barometer corrected, inſtead of 6, will be 


; + es which ſobſtituted in the formula, y_ 
log. e 6 DE) + HS, „et We 5b. 
rection, on account of the difference of heat of the 
barometer at the two ſtations, may be reduced to 
a ſtill eaſier” expreſſion, in which the variable 
aner ** the 1 of the 3 barometer, 
ſhall 


"1 
&* 


* 


-- 6 — 4 1 
= 


[ir] 


hall not appear. The fluxion of a oarithid is to: 


the flũxion of its natural number, as the modulus of 


_ the ſyſtem to the natural number; and 4343 is the 

. modulus of the common logarithins, when the four 
places, next following the characteriſtic, are taken as 
_ whole numbers, inſtead of decimals, which is meant 
to be done ea the uſe of the foregoing formula. 


i Therefore — being very ſmall with reſpect to 5, 
we halt Ay variation of log. 3 > variation of 5 | 


= = +4343 7 6 very nearly, and thence; va- 


"A 1 4 _ 
DI Ai gi Ds 
en of log. b = _— RR 95 | ogy 


$61 5 EI; 

| Which {puttiog K= 178) = + 0,452. D. 44 les 

0 ; | : 
log. 6 + = | +} . log. 5 ＋ 0,452 D; | which 
being ſubſtituted in the formula, above, will give 


the difference of height, of the two ſtations, in 
Engliſh fathom, in a more convenient ne | 


_— kn 


namely. log. 8 70 7 + 1452 Dx 1+ = 


where the upper, ſign, £ , is to be uſed, when we 
thermometer of the barometer is hiheſt at the 
lower ftation, and the lower ſign, +, is to be uſed, 
when the ſaid thermometer i 18 i at the ane | 
ſtation. The firſt caſe will be moſt common; elpe- 
cially where the difference, of height of the two 
| ſtations is confiderable; It ſhould No be obſerved, 

that when 1 the height of 8 8 thermo- 


meter, is leſs than 405 ile 


= becoming! nega- 


tive or ſubſtractive, muſt be Wes, ine eilen. 
lane . bg e 


* 8 _ , * 


"SY 


It may perhaps be convenient to repeat here the 


„ of the algebraic terms, uſed in the fore- F 


going formula, that any perſon may make uſe of it, 
without having occaſion to recur to the 
inveſtigation. B ſignifies the obſerved altitude of 
the barometer at the lower ſtation, and + that at 
the upper ſtation; Log. B and Log. 6, ſignify their 
Togarithms taken out of the common tables, b. 
aſluming the four firſt figures next following the 
characteriſtic as whole numbers, and conſidering the 
three remaining figures, to the right hand, as deci- 
mals; D fignifies the difference of height of Fahren- 
heit's thermometer, attached to the barometer at 
the top and bottom of the hill; and F ſignifies the 
mean of the two heights of Fahrenheit's thermome- 
ter, expoſed freely for a few minutes to the yy ya aw 
in the ſhade, at the top and bottom of the hill. 
The formula, for the meaſure of heights, may 5 
alſo be changed, and adapted to thermometers of 
g particular ſcales, for the convenience of calcula- 
tion, as M. Ds Luc has done; but theſe ſcales 
will be different from his. The thermometer, at- 
tached to the barometer, had better be divided 
with the interval between freezing and boiling 
Water, conſiſting of 8 1,4 degrees (= 180 XK, 452) 
the freezing point may be marked o, and the 
point of boiling water will be 81,43 for then, if 
the difference of height of this thermometer, at 
the two ſtations, be called d. we ſhall have d=, 
o, 452 & D. for 4: D :: 81,4 : 180 :: 0,452 : 1, and 
the number of degrees expreſt by d, will ſhew 
immediately the correction for the difference of 
heat of the two barometers. If the thermometer, 
deſigned to ſhew the temperature of the air, be 
| divided 


9 


/ 
* 


1 And 


Aided wich the interval between 8 and 


boiling water = 200, and the freezing point be 


marked — 9, and the boiling point + .19 1, and the 
| heights of this thermometer, at the two ſtations, 
# 20 ae T - 


be called 8 and 1 we { ſhall have —— 
.G+1 


— . oe Os 
” 2X 500 


em, For F—40=F—32—8, is the height 
of Fahrenheit's thermometer, reckoned from 8 . 


grees above freezing, and 449: 500 :: 180 200: 
$29, and the- fraction ===, if both the nu- 
| merator and denominator be increaſed i in the ratio 


of 449 ! to 500, * become = == Ti wag | 


cog: > 2 X500 7 


= 22 ** we} fficeefore, if 0 : 
of the barometer has the freezing pointmarked o, 
and the point of boiling water 81,4, and the dif- 


ference of its height, at the two ſtations, be called 
4 and the thermometer for meaſuring the tem- 
perature of the air, be divided with the interval 
of 200 between the freezing point and that of 


boiling water, and the firſt be marked — 9, and 


the latter ＋ 191, and the degrees, ſhewn by this, 


at the two ſtations, be called & and I; the formula, 


that will give the height of the upper ſtation 
above the lower one, in Eogliſh fathoms, will 


n 


be log. E — leg. F x1 + £3}; which 


100 


conſequently multiplied by 6, will give the height - 
in Engliſh feet. It is to be u as before, 
that — or dis to be uſed, according as the 
- thermometer, attached to the barom eter, is higheſt 5 


3 


” 


ER 


- 


thay) 


at the lower or 3 ſtation; and if G and 1 
mould happen to fall below o of the ſcale, or to 
be ſubſtractive, they muſt be ee accontingly 

in the calculation, 1815 4 40 1 | 

_ T ſhall now add — more, but to give the 

rule for finding heights by the barometer, accord 

ing to the formule delivered above, in common 
language; Hrſt, as adapted to Fahrenheit's ther- 
mometer, and next, as adapted to the two ther- 
mometers of particular ſcales. Take the differ- 
ence of the tabular logatithms of the obſerved 
heights of the barometer, at the two ſtations, 
conſidering the 4 firſt figures, excluſive of the 

006%, as Whole numbers, and the three remain- 

g figures to the right as decimals, and ſub- 
ſtract or add/.+52 th of the difference of the alti- 
tude of the Fahrenheit” 8 thermometer, attached to 
the barometer at the two ſtations, according as it 

was higheſt at the lower or upper ſtation; thus you 
will have the height of the upper ſtation; 8 the 
lower, in Engliſn fathom, nearly; to be corrected, 
as follows: make this proportion; as 449 is, to the 
difference of the mean altitude of Fahrenheit's 
thermometer, expoſed. to the air at the two ſta- 
tions, from 40˙, fo is the height of the upper 

ſtation found nearly, to the correction, of the ſame; 
which added or ſubſtracted, according as the 5 — 
altitude of Fabrenheit's thermometer was hig! 

or lower than 40 will give the true 1 4 of 

the upper ſtation above the lower, in Englith fa- 

thoms ; and multiplied 21 6, will e it in Eng- 

liſh 9 

The ſame rule, adap ted to the cermometers of 


particular WE is "this; ne, et 
| „„ Take 


Fas] 


Take the difference of the tabular n 
of the obſerved heights of the barometer, at the 
two ſtations, conſidering the 4 firſt figures (ex- 
cluſive of the index) as whole numbers, and the 
three remaining figures to the right as decimals; 
and ſubſtract or add the difference of the ther- 
mometer, of a particular ſcale, attached to the 
barometer, at the two ſtations, according as it 
was higheſt at the lower or upper ſtation, and 
vou will have the height of the upper ſtation 
above the lower one, in Engliſh fathom, nearly; 
to be corrected as follows: make this propor- 
tion; as 1000 is to the ſum of the altitudes of 
the thermometer of a particular ſcale, expoſed to 
the air at both ſtations, ſo is the height of the 
upper ſtation above the lower, found nearly, to the 
correction of the ſame; which added or ſubſtracted, 
according as the ſum of the altitudes of the ther- 
mometers, expoſed to the air, is poſitive, or ne- 
gative, will give the true height of the upper ſta- 
tion above the lower in English fathoms; and 
multiplied by 6, will give it in Engliſh feet. 


F 1 WM 


